In this paper, we investigate some interesting properties of Barnes-type Changhee polynomials and consider Witt-type formula for the Barnes-type Changhee polynomials and numbers. Finally, we derive some new interesting identities and properties of those polynomials from the Witt-type formula which are related to the Changhee polynomials.
Introduction
Let p be an odd prime number. Z p , Q p and C p will denote the ring of p-adic integers, the field of p-adic numbers and the completion of algebraic closure of Q p . The p-adic norm | · | p is normalized by |p| p = 1 p . If q ∈ C, one normally assumes that |q| < 1. If q ∈ C p , then we assume that |q − 1| p < p − 1 p−1 so that q x = exp(x log q) for each x ∈ Z p . Let U D(Z p ) be the space of uniformly differentiable function on Z p . For f ∈ U D(Z p ), the fermionic p-adic integral on Z p is defined by
x , (see [5, 7] ).
(1.1)
From (1.1), we have
2) where f 1 (x) = f (x + 1).
By using iterative method, we get
where
We define the Changhee polynomials are defined by the generating function to be
The Stirling number of the first kind is defined by
and the Stirling numbers of the second kind is defined by
In this paper, we investigate some properties of Barnes-type Changhee polynomials and consider Witt-type formulas the Barnes-type Changhee numbers and polynomials. Finally, we derive some new identities of those polynomials from the Witttype formulas which are related to Barnes-type Changhee polynomials.
Barnes-type Changhee polynomials
(2.1) For a 1 , a 2 , · · · , a r = 0 ∈ C p , we have
From (1.1), we can easily derive the following integral equation:
2)
(2.3) By Theorem 2.1 and (2.3), we get
(2.4) Therefore, by (2.4), we obtain the following distribution relation for a Barnes-type Changhee polynomial.
Theorem 2.2. For n ≥ 0, we have
Ch n (x|a 1 , · · · , a r ) = d n d−1 l 1 =0 · · · d−1 lr=0 (−1) l 1 +···+lr Ch n l 1 a 1 + · · · + l r a r + x d a 1 , · · · , a r .
From (1.3), we note that
By (2.5), we get
From (2.6), we can derive
where n ∈ N and m ∈ Z ≥ 0. Therefore, by Theorem 2.1 and (2.8), we obtain the following theorem.
Theorem 2.3. For n ∈ N and m ∈ Z with m ≥ 0, we have
Moreover,
From (2.7), we observe that
(2.9) Thus, by (2.9), we get
= n where n ∈ N and m ∈ Z ≥ 0. Therefore, by Theorem 2.1 and (2.9), we obtain the following theorem. 
